Objectives: To emphasize the magnitude and burden of migraine, the need for greater use of migraine-preventive medications in patients who could most benefit from them, and the role that pharmacists can play in migraine prevention.
H eadache is a common medical condition that causes patients to seek the assistance of a pharmacist. 1 Community pharmacists can, therefore, assume an important role, especially with respect to migraine medications. They are in a unique position to help patients in need of acute or preventive therapy and to counsel patients on their expectations and the appropriate use of medications. Recent studies also support the value of pharmacistrelated consultation regarding headache, 2, 3 and agreement exists regarding pharmacists contributing to migraine management. 1, [4] [5] [6] [7] Similarly, evidence suggests a need to further educate pharmacists in the area of migraine. 6 Migraine is a chronic, recurrent, and often debilitating neurologic condition that exacts a substantial toll on a patient's quality of life. [8] [9] [10] In addition to the pain of an actual migraine attack, many patients with migraine worry about the next attack and how it may disrupt their life. Knowing that a migraine could occur at any moment can be as disruptive as the acute attack itself. The clinical literature on the impact of migraine suggests that this "cycle of migraine" is often underemphasized or unappreciated by health care providers.
The worry between attacks (the interictal period) is evident in the recent nationwide Harris Survey of migraine patients, 11 in which 68% of patients polled indicated that they were concerned about their next migraine attack, even when not actively experiencing one. One-half of patients indicated constant concern about another migraine attack, and one-third of patients were always anxious, never knowing when or if another attack would disable them.
Although most migraine patients are currently taking some form of medication for acute attacks, few are receiving specific preventive therapy. 12, 13 Studies evaluating patterns of migraine prevention have concluded that migraine-preventive medications are greatly underused. 10, 13, 14 The role of preventive therapy needs to be reassessed because many patients who could benefit from preventive medications are not receiving them 10, 14 ; this is particularly true for patients whose disability impacts their daily life considerably. 12 
Objectives
The goal of this review is to highlight the need for greater recognition and use of migraine-preventive medications, to refresh the pharmacist's knowledge of migraine, and to illustrate the important role that pharmacists can play in migraine prevention.
$ATA SOURCES
Literature searches were conducted in PubMed and Medline. Subject areas researched included migraine epidemiology and treatment, the use of preventive therapy, the role of the pharmacist in determining the need for migraine-preventive medications, and how pharmacists can assist patients in preventing and treating migraines. The literature search included articles from the previous 6 years, as well as earlier articles for historical perspective. Search terms included, but were not limited to, migraine and pharmacist(s); epidemiology; counseling patients; prevention: pharmacist(s) identifying patients; recognizing migraine; and patient communication.
-AGNITUDE AND BURDEN OF MIGRAINE 3TEADY NUMBERS
In 1999, the prevalence of migraine in the United States was reported in the American Migraine Study (AMS) II as approximately 18% in women and 6% in men, with an overall prevalence rate of 13%. 8, 9 An earlier AMS conducted in 1989 15 showed almost identical results, suggesting that the prevalence of migraine has remained constant. Additional data showed that at least one person with migraine resides in nearly one in four U.S. households and that the peak prevalence of migraine occurs in individuals
At a Glance
Synopsis: Although migraine is a common neurologic condition that exacts a considerable negative impact on patient quality of life, the disorder remains underrecognized, -diagnosed, and -treated. Migraine patients experience the pain and disruption of the migraine attack and anxiety regarding their next attack (the interictal period), which can result in a continuous cycle of suffering. Studies show that 40% to 60% of migraine patients should be on preventive medication, yet migraine-preventive medications are underused. Migraine-preventive agents can reduce headache frequency and severity, lessen disability, improve quality of life, and enhance the response to acute treatment medications. Migraine has been identified as 1 of the top 20 causes of disability worldwide. 16 Migraine-related functional impairment can extend into every aspect of day-to-day living, disrupting work, family activities, and social relationships and activities. 9, [17] [18] [19] [20] [21] [22] This has a substantial negative impact on health-related quality of life (HRQoL). 7, 13, 20, 23 Considerable disability in patients with migraine was reported in AMS II, with 91% of patients reporting functional impairment in association with headaches. 9 Despite the greater preponderance of migraine in women, the frequency of severe disability was similar in men and women: 49% of men and 53% of women reported severe impairment in activities or needed bed rest because of their headaches. During the 3-month period before the survey was taken, 31% of all patients reported missing at least 1 day of school or work as a result of a migraine and 51% reported that their productivity at school or work was reduced by at least 50%; in addition, more than one-half indicated that they had missed family activities or social activities and were either unable to do household work or were less productive at household work. Work or school activities were disrupted less often than family/social activities or household work.
Analysis: Pharmacists have an important opportunity to improve the poor diagnosis rate for migraine by identifying diagnosed patients who are in need of
This level of disability was mirrored in the Migraine and Zolmitriptan Evaluation (MAZE) surveys, which evaluated the impact of migraine on a global level (United States, Canada, Europe, and other countries). 19, 24 These survey results also revealed a considerable negative impact on the home and family life of about onehalf of the individuals who lived with or were related to a patient with migraine. This latter finding is important because it highlights that migraine also places a burden on household partners and close family members of the individual with migraine. This has been shown in other studies in which patients with migraine and their partners were adversely affected. 17, 18 Less time was spent together, communication difficulties arose, and more arguments occurred. An additional component of emotional stress or even inadequacy was evident in individuals with migraine, with about 50% agreeing with the assertion, "If I didn't have a headache, I would be a better spouse."
Methods to measure disability and functional status in migraine include the Migraine Disability Assessment Scale (MIDAS) questionnaire and the Headache Impact Test (HIT). These instruments are being used more frequently in conjunction with migraine management strategies to improve communication between patients and health care providers. They can be used to assess the severity of migraine and its impact on daily life, assist in determining the most appropriate initial treatment, and assess response to treatment. 7,25 -27 MIDAS consists of five questions to determine headache impact during the previous 3 months, while HIT consists of six questions designed to assess the effects of headache on normal life and ability to function. HIT-6 is available online and in a brief paper version at www.headachetest.com/ HIT6translations.html.
Most experience to date has been with MIDAS, which categorizes scores into four grades of severity: I, minimal or no disability; II, mild or infrequent disability; III, moderate disability; and IV, severe disability. 7, 27 The MIDAS questionnaire is also available online at www.achenet.org/tools/migraine/index.asp.
HRQoL: Important to patients
Improving HRQoL has become an important goal of treating chronic conditions. HRQoL questionnaires incorporating personal impact variables, such as functional status (e.g., ability to carry out daily activities), social functioning, and general wellbeing, as well as clinical symptoms, are now routinely used in clinical trials and daily practice. HRQoL questionnaires used in clinical studies involving migraine patients have been shown to be reliable and valid. 20 However, these questionnaires do not specifically measure the interictal burden in patients with migraine.
Using the Short Form 36 questionnaire, which measures eight aspects of HRQoL, Osterhaus et al. 28 showed that the restriction of daily activities and pain were significantly greater in those with migraine compared with those of patients with depression, osteoarthritis, diabetes, and hypertension. Mental health and social functioning were also significantly poorer in the migraine group relative to all of these other groups, except for patients with depression.
Deficiencies in migraine care
Despite its high prevalence and associated disability, migraine remains underrecognized and its management suboptimal. 7, 24, 29 About one-half of patients with migraine remain undiagnosed or misdiagnosed and consequently remain undertreated. 9, 30 However, specific guidelines for diagnosis and treatment and effective acute and preventive treatment modalities are readily available. Most patients with migraine use only over-the-counter (OTC) medications for their headaches, 30 and most are unsatisfied with their current treatment. 24 At least one-half of patients stop taking their prescribed medications or stop seeking medical care. 12, 24 Many migraine patients do not seek care at all (see "Patient perceptions: Barriers to care" section below).
A major deficiency is that only a handful of patients with migraine who could benefit from preventive therapy are receiving it (12% -13%), suggesting that migraine-preventive medications have been underemphasized in the medical community and among the public at large. 10, [12] [13] [14] 31, 32 Greater recognition of the value of preventive medications and ensuring their appropriate use are in themselves unmet goals.
Patterns of preventive treatment in the United States were analyzed by the American Migraine Prevalence and Prevention study. 13 Individuals with migraine were identified from a questionnaire sent to 120,000 households representative of the U.S. population. Most people with migraine were using acute review Go to www.pharmacist.com and take your test online for instant credit.
treatments for their headache (OTC or prescription), but only 13% were using migraine-preventive medications; an additional 25% had discontinued preventive therapy. Among those in most need of preventive agents (e.g., three or more migraine days per month with severe impairment or needing bed rest), only 23% were receiving them. When this group of individuals was combined with those for whom migraine-preventive therapy should be considered (e.g., 2 migraine days per month with some or severe impairment), only one in five (19.6%) were currently receiving a preventive medication. Among those who had never used preventive agents, approximately one-third were considered candidates for them. This study strongly suggests that identifying candidates for migraine-preventive medications can improve headache outcomes.
7HAT IS NEEDED
Greater understanding of migraine and preventive therapy by the patient and the health care provider could alleviate its underdiagnosis and -treatment. 29, 33 Educating patients on migraines would raise awareness, dispel misconceptions, and teach ways of recognizing migraines. Informing patients of the availability of effective treatments may result in more patients seeking effective care and adhering to prescribed regimens. Raising the awareness of health care providers about migraine symptoms and diagnostic and treatment guidelines could also help improve patient outcomes. A charge to health care practitioners is to reach patients who are unaware that they have migraine or who have lapsed from care. 24, 30 
0ATHOPHYSIOLOGY AND CLINICAL PICTURE
Understanding that migraine is primarily a disorder of the brain, 27, 34 and not solely a vascular process, 35, 36 is important. Today, migraine is viewed as a heritable neurologic disorder involving the trigeminovascular system and the modulation of pain-producing structures of the brain. 34 Central neuronal hyperexcitability is considered an important predisposing factor for migraine, which may be related to calcium channel abnormalities. 27, 34, 36, 37 Environmental triggers can initiate neurochemical changes that progress to a critical threshold, and this threshold is lower in individuals with migraine. Once the threshold is reached, cortical spreading depression (CSD)-a slowly propagating wave of neuronal depolarization-occurs 34, 38 ; CSD ultimately results in activation of the trigeminovascular system, release of vasoactive peptides from trigeminal afferents, and a sterile neurogenic inflammation, which is the likely cause of headache pain. 34, 35, 37 Alteration of the midbrain serotonergic system is also evident in migraine, and impaired serotonin (5HT) release may serve as an important precursor. 36, 39 Vascular changes such as dilation or constriction of intracranial arteries are an epiphenomenon to underlying neurologic processes and not a primary cause of headache. 27, 35, 39 Patients sense this complex, spreading inflammatory process as it builds over hours or days. At the onset of this sensation, patients report that acute therapy has shown most benefit if taken "to catch it right away." 35 Preventive medications offer hope of taking this one step further by eliminating onset altogether.
#LINICAL COURSE
Acute attacks. Migraine can be subdivided into three phases: an initial prodrome, the headache attack, and a postdrome. 33, 39 The prodromal period may last several hours or even 1 to 2 days, with typical symptoms of mood changes, irritability, yawning, fatigue, photophobia (light aversion), phonophobia (noise aversion), thirst, polyuria, and/or hunger. The ensuing headache itself may vary in duration from 4 to 72 hours, with most patients describing pulsatile or throbbing pain, which is frequently unilateral and exacerbated by activity. 9, 20, 27, 39 Phonophobia, photophobia, nausea with or without vomiting, numbness, and skin pallor may also accompany headaches. Aura, a visual phenomenon, occurs in 15% to 20% of patients with migraine and can either precede and/or accompany the headache. Generally lasting less than 20 minutes, visual symptoms (e.g., bright or sparkling light, tunnel vision) may also be accompanied by paresthesias, vertigo, speech disturbances, confusion, and/or weakness. 20, 27, 33 After the headache, patients experience a postdrome, or recovery, phase that typically lasts about 25 hours 40 and is accompanied by symptoms of tiredness and low-grade headache.
The frequency of headaches may range from once in a lifetime to several each month 39 ; the median is 1.5 per month, and 10% of patients experience weekly attacks. 15 Of participants in AMS II, 62% indicated that they experienced a severe migraine headache at least once per month, 37% reported the occurrence of 1 to 3 severe headaches per month, and 11% suffered a severe headache once weekly.
9 Surprisingly, migraine may be more likely to occur in some patients during periods of relaxation, such as on weekends or during vacations.
39
Interictal phase and cycle of migraine. Pain and suffering for the migraine patient does not end when the acute attack subsides. For many patients, emotional disability persists in the period between headaches-the interictal phase. This disability is separate from migraine-related functional impairment but is linked directly to it. A population survey revealed that 40% of patients with migraine were worried about the occurrence of a headache at a future social or other event, and almost one-half were worried about driving. 32 In further studies evaluating interictal well-being, considerably greater emotional distress was reported by patients with migraine compared with those without migraine; they exhibited a lower level of activity and disturbances in sleep, vitality, and contentment. 21, 41 A migraine cycle, consisting of headaches followed by an interictal period, is then formed.
Anticipation of disruption is at the core of the migraine cycle ( Figure 1 ). In addition to fear of the pain of the next attack, 20, 42 patients worry about where they will be when the next attack occurs and what could happen when it does. They worry about review Go to www.pharmacist.com and take your test online for instant credit.
how the next one will affect others who are close to them, such as family, friends, and particularly children, 8, 19, 20, 22, 43 and how it will impact their own work and social obligations. 8, 20 These patients thus enter into a constant cycle of suffering, treating acute attacks and worrying about the consequences of the next attack. This is an important aspect of assessing migraine impairment that may often go unrecognized.
Patient perceptions: Barriers to care
Patient perceptions of migraine and its treatment are important because they further highlight deficiencies and clarify areas in which education efforts should be directed. The MAZE I and II studies 24 and a large Canadian population survey 32 highlight important aspects of patients' perceptions of migraine. Most patients N Did not believe they had migraine ("It's only a headache"; suggests inability to recognize migraine). N Felt OTC medications worked just fine for them (unaware of more effective treatments). N Believed a health care provider and prescriptions would not be able to do anything for them (low expectations). N Had an unsatisfactory experience with or disliked a previous health care provider. N Thought their headaches were not severe enough to seek help. Many patients considered themselves self-medicators and felt that they could treat their headaches with OTC products, or they stopped prescribed medications because of adverse events, lack of efficacy, lack of trust, cost, or rumors about dangers of medications. Most patients (90%) felt migraine was a more serious disorder than others realized and hoped for more public awareness. Only 22% of patients felt migraine did not significantly affect their lives. However, only 27% felt their medication consistently helped them through a headache attack and only 36% were very satisfied with current treatment, which is suggestive of undertreatment. The majority surveyed (65%) perceived that not enough was being done for them. No survey to date has measured patient perceptions about the potential usefulness or efficacy of migraine-preventive medications or their need.
Pharmacists and migraine: Overall roles
Pharmacists can offer great assistance to both patients and clinicians by educating, counseling, and referring patients with headache. 1, 2, 7, 44, 45 The role of the pharmacist is largely dependent on the diagnostic status of the patient (Table 1) . Another way of considering the roles of pharmacists is to assess how the pharmacist may affect the underrecognition and -diagnosis of migraine.
Affecting underrecognition and -diagnosis
Upon screening the patient with the MIDAS or HIT, the pharmacist should refer the patient to a health care practitioner for diagnosis and treatment when appropriate. The pharmacist should educate
Prodrome phase Lasts 8-10 hours Fatigue, dizziness

The attack Lasts 4-72 hours Pain, nausea, vomiting, sensitivity to light/sound
Postdrome phase Lasts 25 hours
Tiredness, residual headache
For many patients, migraine can be a constant disruption S u f f e r i n g and t r e a t i n g W or ryin g the patient about the appropriate use of OTC medications and their associated risks and benefits. At this time, the pharmacist can reassure the patient that if he or she has migraine headache, medications can be taken to prevent and treat them and that both types of medications can be taken concomitantly.
The undiagnosed headache patient who may have migraine can be identified in the following ways: N Discussing patient's headache characteristics and making appropriate referrals (Table 1) . N Using questionnaires such as MIDAS or HIT that are amenable to use in pharmacies. 1, 7 In particular, MIDAS has been suggested for use as a quick screening vehicle to distinguish patients who are in need of health care practitioner referral and diagnosis.
1 A MIDAS score of I or II suggests that nonspecific (OTC) headache therapy would be acceptable; a score of III or IV strongly suggests the need for health care practitioner referral and specific prescription headache therapy. 1 Similarly, pharmacists can refer the undiagnosed, selfconsidered migraine patient who is in need of health care practitioner diagnosis and treatment. Migraine usually can be confirmed with a simple question such as, "Why do you think you have migraine?" Pharmacists should educate these patients about the need for an accurate diagnosis to either confirm or rule out migraine (e.g., they may have tension headaches), as well as the short-and long-term benefits (and risks) of acute and preventive therapies.
For patients already diagnosed with migraine who are receiving acute treatment medications, pharmacists can identify those who would likely benefit from preventive therapy.
!FFECTING UNDERTREATMENT AND SUBOPTIMAL TREATMENT
Appropriate referral of undiagnosed patients to a primary health care practitioner will hopefully lead to effective acute or preventive treatment regimens. Identifying the diagnosed patient in need of preventive therapy may help detect those patients who would benefit from preventive therapy.
The role of the community pharmacist after diagnosis and instituting treatment with medications also includes further education and counseling of patients on the most appropriate 
Pharmacists and acute migraine treatment
Pharmacists are well positioned to educate and counsel patients on acute migraine therapies. Although the emphasis of this review is the pharmacist's role in ensuring appropriate referral of patients in need of underused migraine-preventive medications and ensuring the appropriate use of these medications, Table 1 also reflects involvement of the pharmacist in acute treatment of headache, which is equally as important. In addition to identifying patients who appear to be candidates for prescription-abortive therapy, the pharmacist should counsel patients on the proper use of acute treatments. This might include administration technique, maximal doses, expected benefit, onset and duration of action, potential adverse events and how to deal with them, and precautions or contraindications. In general, if patients confirm that one-half or more of their headaches result in some sort of disability (e.g., need to rest, absence from work), they are unsuitable candidates for acute-treatment OTC medications. 45 The occurrence of vomiting during headaches or headache occurring more than 15 days per month also disfavors use of OTC products, as these patients are likely already overusing OTC products. 45 These particular patients may be in need of prescription medication for acute attacks or possibly preventive medications.
Pharmacists and migraine prevention
Pharmacist-assisted referral of undiagnosed headache patients and self-considered migraine patients to a health care provider (Table 1) can help to identify patients who could benefit from preventive therapy and make them aware of medications that were previously unknown or unavailable to them. The community pharmacist can ensure the optimal use of such medications by counseling patients on the use of preventive medications once they are prescribed and offering reassurance to these patients about what to expect in terms of efficacy and adverse events and how to manage such events if they occur. The pharmacist could have a great impact in these areas. In particular, prevention of a migraine attack is of immense importance to the migraine patient, and unrealistic expectations can lead to nonadherence and treatment failure. 10 Discussing realistic expectations with the patient is paramount.
Before engaging in these activities, pharmacists may initially require some reeducation about preventive medications. 6, 35 Current concepts in migraine prevention Goals and benefits of prevention. The goals of preventive therapy include 10, 12, 46, 47 the following: N Reduced frequency (50% from baseline is the goal) and duration of headaches. N Reduced severity of headaches. N Improved response to acute treatment. N Reduced disability, functional impairment, and absence from usual activities (e.g., reduced MIDAS score). N Improved HRQoL. N Decreased use and cost of acute treatments. N Reduced likelihood of progression to chronic daily headache. N Decreased use of the health care system. When should preventive therapy be used? The timing of migraine-preventive therapy has been a controversial issue. Recommendations range from "when headaches are severe, frequent, and incapacitating" 10 to "patient preference." 12 Ultimately, the patient should decide whether preventive therapy is prescribed after health care provider consultation and consideration of benefits and risks, potential sequelae of prolonged high frequency of headaches, and factors other than headache frequency. Some of the recommended indications for preventive medications advanced by authoritative sources are shown in Table 2 . 10, 12, 46, [48] [49] [50] As a general rule, preventive therapy should be considered for patients whose disability affects their lives considerably. Patients experiencing interictal worry and substantial disruption of their lives certainly represent patients who should be considered for preventive medication. Is earlier preventive action better? The practice of withholding migraine-preventive medications until the disease and its disability become severe or incapacitating has also come under scrutiny; several lines of evidence now suggest that earlier, more aggressive preventive measures could benefit many patients and that it might be detrimental if such measures are not implemented. 10 The reasons for this include the following: (1) clinical experience suggests that prolonged psychosocial impairment in patients with migraine may be less likely with preventive intervention; (2) reducing migraine frequency and severity with earlier preventive therapy may reduce the chance of escalation (transformation) to a more chronic and refractory form of migraine, although this remains controversial; (3) some evidence suggests that repeated episodes of migraine may lead to permanent central nervous system structural changes and neuronal injury that may be attenuated by early use of preventive medications; and (4) the longer migraine is left untreated, the more difficult it may be to inhibit attacks with preventive medications.
10,51
Identifyng and referring diagnosed patients Caveat. Referring patients with migraine for consideration of preventive therapy should be limited to those who are diagnosed and are receiving medications (OTC or prescription) and/or no pharmacologic therapy for acute migraine treatment. Referring undiagnosed patients for preventive medications, even though they might clearly benefit from them, could be viewed as interference with the health care provider-patient relationship. For the undiagnosed headache patient, referral is primarily to ensure health system access, accurate diagnosis, and treatment. Factors to remember. Most patients have difficulty discuss-review Go to www.pharmacist.com and take your test online for instant credit.
ing medications with their health care providers. Traditionally, pharmacists have been the custodians of this information. Many patients may have been doing well on acute therapy when they last saw their regular health care provider but are no longer doing well, missing follow-up appointments, or lapsing from care for various reasons. Thus, their health care providers may not know that they are now in need of a preventive agent, and patients may be reluctant to return for various reasons. Knowledge gained from the pharmacist that preventive therapy might help considerably could persuade patients to return to their health care providers. These examples alone tend to support the need for identification and referral for preventive therapies.
Some patients with migraine will initiate the discussion of preventive medications with the pharmacist and ask if they may be candidates. Conversely, the pharmacist may N Observe certain elements such as acute medication overuse (frequent refills of triptans or purchase of OTC products with the acute treatment prescription) ( Table 3) . N Sense a potential need for preventive medications through tell-tale comments by the patient, such as, "These drugs just aren't doing any good." N Ask a question to reveal patient satisfaction: "How are these medications working for you?" This is perhaps the most effective initiator. N Work in a pharmacy that has notified local health care providers of its identification service and routinely ask patients if they feel they might benefit from a preventive medication. Evidence of potential need from these scenarios would prompt the pharmacist to suggest a quick verbal or written interview to determine whether the patient may in fact be a candidate for preventive medications, adding that it may result in referral for that purpose. Methods for this interview include assessing disability through a series of specific questions asked by the pharmacist or use of MIDAS or HIT questionnaires. 1, 7, 25, 29, 52 Specific questions pharmacists should ask. The following questions can quickly reveal the effects of migraine and its level of disruption for the patient already receiving prescribed acute treatment, 25, 33, 45, 53 
between attacks? N Has your headache pattern changed in the past 6 months? N How often do you use medications to treat acute headache, and are they effective? Patients responding to these questions with even one criterion outlined in Table 2 are not doing well with acute therapies alone and should be considered for referral. Pharmacies are encouraged to prepare the above questions on a sheet of paper (e.g., a pharmacy headache questionnaire), whereby the questions may be asked orally, with pharmacist notations, or the patient may respond with written answers. Additionally, the MIDAS and HIT questionnaires are easy to use, and the patient could fill out one of the questionnaires while waiting for a prescription. If a referral is suggested, the pharmacist should explain the benefits of the referral and offer to provide follow-up counseling regarding proper use of the preventive agent.
The final and most important step before referral is the patient's willingness or desire for it. In most instances, the referral itself would be passive, in that patients would present the pharmacy headache questionnaire to their health care provider, suggesting they would like to discuss the possible use of a preventive medication. On rare occasions, the pharmacist could contact the health care provider to indicate the patient's desire for preventive medications and to inform the health care provider that the patient may be a candidate based on headache questionnaire responses. The patient could then present the questionnaire at the time of the referral appointment.
Alternatively, patients unwilling or unable to return to their health care providers could contact the National Headache Foundation online (www.headaches.org) or via phone (888-NHF-5552) for a state-by-state listing of headache specialists, one of whom Table 2 . When migraine-preventive medications are indicated 10, 12, 46, [48] [49] [50] N Recurrent migraine headaches that, in the opinion of the patient, interfere with daily routines considerably, despite optimal use of acute treatments N Two or more headaches per month that produce disability lasting longer than 3 days N Use of acute (abortive) treatments more than two days per week N Acute attacks that produce profound disability or prolonged aura N Headache-related disability that occurs 3 or more days per month N Frequent headaches (e.g., more than twice weekly) or a pattern of increasing attacks over time (e.g., over a period of 3-6 months) N Duration of migraine greater than 48 hours N Overuse or likely overuse of acute therapies N Failure of acute therapies N Adverse effects with or contraindications to acute therapies N Patient preference for preventive therapy N Uncommon migraine conditions such as hemiplegic migraine or migraine with prolonged aura review Go to www.pharmacist.com and take your test online for instant credit.
would serve as the referral target. A similar service is provided by the American Headache Society (www.achenet.org).
Counseling patients on the use of preventive medications
To provide meaningful patient counseling on using preventive medications, pharmacists must remain up to date on preventive modalities and become familiar with practice guidelines. Migraine-preventive medications. Preventive agents currently approved by the U.S. Food and Drug Administration (FDA) are divalproex sodium (Depakote, Depakote ER-Abbott), topiramate (Topamax-Ortho-McNeil-Janssen), and the beta-blockers timolol and propranolol. Although divalproex and topiramate are anticonvulsants, they are more properly termed neurostabilizers when used for migraine prophylaxis. 50 Analysis of clinical studies reveals that the efficacy of these drugs is generally similar, and any one can be considered first-line therapy for migraine prophylaxis. Topiramate has been the most widely studied among these agents. Although not FDA approved, amitriptyline has also shown consistent efficacy as a migraine-preventive medication; some also recommend this agent in the category of first-line therapy. 48, 54 A capsulized, literature-based, quick-reference look at these five agents, which are considered the most effective migraine-preventive medications, is presented in Table 4 . 10, 12, 37, 46, 48, 49, [55] [56] [57] [58] [59] Many other preventive medications from various pharmacologic classes have shown variable efficacy. Some of these are bupropion, cyproheptadine, fluoxetine, gabapentin, ibuprofen, magnesium, methylergonovine, methysergide, naproxen, nortriptyline, phenelzine, riboflavin, sertraline, verapamil, and venlafaxine. The angiotensin II receptor blocker candesartan and the angiotensin-converting enzyme inhibitor lisinopril demonstrated prophylactic benefits in randomized studies. 37 Previously approved by FDA as a preventive medication, the 5HT receptor blocker methysergide lost this status in 2003 because of the risk of retroperitoneal fibrosis.
Botulinum toxin type A (Botox-Allergan) is emerging as a candidate for migraine prophylaxis. Several recent studies have demonstrated the efficacy of this agent, with minimal or no toxicity. 54, 60 Some aspects of commonly used preventive medications that may also be useful during counseling are summarized in Table 5 . 10, 12, 37, 46, 48, 49, 55, 59 Counseling guidelines. Studies have shown that patients with chronic conditions have problems when starting new medication; many quickly become nonadherent for various reasons, have concerns and worries, and are in need of information. 61 The pharmacist should serve as a conduit for counseling and educating patients with migraine in these areas; education alone may improve HRQoL. 62 Pharmacists should have rapid access to drug information to counsel patients. Some useful sources to have at hand are current editions of USP DI: Drug Information for the Health Professional and Drug Facts and Comparisons. Patients have also indicated that information leaflets on the medications, if available, are useful. 63 Some areas to address during patient consultation that will have a positive impact are as follows: N Goals and benefits of migraine-preventive therapy: Confidence in the medication is bolstered when the patients are aware of the goals of preventive therapy. N How the medication works: Many patients with migraine want to know how migraines occur and how medications work. 64 This can be as simple as, "It reduces the excitability in the brain," or more complex, as indicated in Table 5 . N Expectations: Unrealistic expectations of preventive therapy can lead to frustration, nonadherence, perceived treatment failure, and lapse from medical care. 10, 65, 66 Although the benchmark goal of treatment is a 50% reduction in headache frequency, patients should be informed that their response may range from 20% to 50% 10, 65 and that 10% or less of patients are actually free of headache episodes while receiving preventive medications. 10 Patients should not expect an immediate response to preventive medications. Achieving full preventive effects may take 2 to 3 months. N Appropriate dose and need for dose titration: The patient should be informed that incorrect dosage may lead to treatment failure 10, 66 or more adverse events and that self-adjustment of dose in an attempt to increase effectiveness must be avoided. The patient must be made aware that (1) target or optimal doses for preventive medications (Table 5 ) may vary depending on response; (2) dose titration is important-too rapid an increase can lead to poor tolerability and too slow an increase may result in a poor clinical response, which can lead to nonadherence 49 ; (3) the normal titration schedule may also be altered by the health care provider to accommodate the best response; and (4) target doses are usually reached in 4 to 6 weeks, 49 but again, this may vary. N Take-home message: Adhere to the prescribed dose and dose-titration schedule. Unless in a prearranged setting with clinician approval and preestablished guidelines, the pharmacist should not recommend doses different than those prescribed, even if the dose prescribed seems incorrect. If concern exists, the pharmacist should contact the health care provider directly. N Proper administration: Migraine-preventive medications are taken differently than medications for acute treatment.
Patients should understand that preventive drugs are most effective when taken on a regular basis.
N Duration of trial therapy: The patient must be aware of the duration of treatment required before efficacy or maximal benefit is apparent. For most preventive medications, a trial period of 8 to 12 weeks is considered necessary to assess efficacy. 10, 65 N Importance of adherence: Some key ways to enhance adherence include counseling about realistic expectations, adverse effects, and the duration of treatment required before improvement is seen.
10,65
N Need for acute therapy: Patients should be told that they could still need their acute therapy should breakthrough attacks occur. N Adverse events, cautions, and drug-drug interactions: Concerns about adverse events have been shown to affect medication adherence considerably in patients with migraine.
67
(1) Adverse events, cautions, and interactions should be discussed, emphasizing the most common complications 10, 37, 55, 56 The optimal maintenance dose is 100 mg/day. N Collective data from several studies suggest a reduction in headache frequency by at least 50% in about one-half of patients receiving 100 mg/day.
10
N More evidence supports the efficacy of amitriptyline compared with any other antidepressant. 12,37,4 6 However, nortriptyline, doxepin, and protriptyline have also been proven effective. N Cross-comparison of clinical studies indicates that the efficacy of topiramate is similar to that of other preventive medications; however, studies with topiramate have involved larger numbers of patients with superior study design. This suggests use of topiramate as an agent of choice for migraine prophylaxis. 56 Amitriptyline N Several randomized studies have reported a significant reduction in headache frequency or headache index (a combination of headache frequency plus intensity and/or duration) with amitriptyline 30-150 mg/day versus placebo.
12,48
N Compared with propranolol, amitriptyline has been less effective in patients with migraine alone but has been significantly superior to propranolol in patients with mixed migraine and tension-type headache.
12
N Amitriptyline has particular usefulness in patients with comorbid major depression. Propranolol and timolol N Beta blockers are the most frequently used preventive medications. Propranolol and timolol particularly are consistently effective in reducing headache frequency. 12, 57 The efficacy of propranolol has been similar to that of divalproex in patients without aura. 12 N These two beta blockers have particular usefulness in migraine patients with comorbid hypertension, anxiety, or panic attacks.
37
N In contrast with these agents, beta blockers with intrinsic sympathomimetic activity such as acebutolol have no activity as migraine-preventive medications. 10, 48 Divalproex N Divalproex has shown consistent efficacy in reducing the frequency of headache in clinical studies; migraine frequency has been reduced by up to 27% relative to baseline. 10,12,58.59 N A dose-response relationship is seen with divalproex over the range of 500-1,500 mg/day.
49
N Sodium valproate has also shown efficacy for migraine prophylaxis. 37 Both divalproex and valproate are logical choices for patients with comorbid seizure disorder, mania, and anxiety. review Go to www.pharmacist.com and take your test online for instant credit.
to be expected. (2) Methods to avoid these complications should be provided, if known. (3) Dose titration can minimize many adverse events and should be emphasized. (4) Specific preventive medications can be given to minimize specific adverse events of particular concern to patients. 49 (5) A quick check for relative or absolute contraindications is also in order because these may have been overlooked in a busy health care provider's office. N Migraine triggers: The importance of the patient's headache diary for identifying specific triggers for each patient should be emphasized. N Patient questions: Patients want to know that they can confide in someone for information on medications. The ability to ask questions freely can remove some burden from the concerned patient. This will build patient confidence and is a deterrent to nonadherence. A simple statement such as, "Please feel free to ask me anything further about the medication or your migraine," from the pharmacist is encouraged. Reassurance. Offering reassurance to the patient receiving a migraine-preventive medication is perhaps one of the most important roles of the pharmacist. Many patients need reassurance; they want to know what is wrong with them and how it can be fixed. 68 In particular, shifting out of a clinical discussion and into a discussion of the daily worries of the patient can contribute greatly to improving adherence and a better preventive outcome. Abbreviations used: 5HT, serotonin; CHF, congestive heart failure; ER, extended release; GABA, gamma-aminobutyric acid; GI, gastrointestinal; ISA, intrinsic sympathomimetic activity; NE, norepinephrine; NO, nitric oxide. a Mechanisms of most migraine-preventive medications are unknown; entries here are speculations based on what is currently known about migraine pathophysiology.
review Go to www.pharmacist.com and take your test online for instant credit.
An overwhelming concern to the patient may be resolved by a simple comment from the pharmacist. For example, those experiencing the migraine cycle who see no hope of improving this constant disruption should be reassured that preventive medications will in all likelihood have some benefit by reducing the frequency and severity of attacks, disability, and absence from usual activities. 47 Reassurance, however, must still be tempered by realistic expectations.
Sensitivity is important to the patient, not only when a diagnosis is given 69 but also during counseling. 70 Similar to the benefits derived from patient education, the concern and sensitivity of the pharmacist in understanding the impact of migraine on a patient's life may alone lend itself to improving perceived HRQoL. 70 The pharmacist should also reassure the patient that he/she will be available for further questions that the patient may have about migraine prevention. Communication techniques. Migraine is not diagnosed via objective data but by patient-reported symptoms. Thus, good communication is paramount. 71 Yet patients are often unable to express concerns and fears about their headaches. 71 This may lead to misunderstandings that can compromise the quality of care, 72 including inappropriate treatment or even misdiagnosis. Effective communication between the pharmacist and patient is also essential. Giving patients an opportunity to respond to questions without restriction, in order to gain a clear understanding of a patient's level of disability, is impera-
Adverse effects/precautions
Comorbidity also treated/comments tive. This also helps the patient who wants to be understood. 72 Pharmacists must also be clear when providing counseling to avoid misinterpretations or lack of understanding on the part of patients that could compromise the success and safety of preventive therapy. An effort should be made to choose words that patients might recognize easily (e.g., effectiveness instead of efficacy). Clarification should also be sought (e.g., "How well have I explained your instructions?").
Results derived from the American Migraine Communication Study (AMCS) suggested that health care providers were often unaware of the degree of impairment in their patients with migraine, which is critical to appropriate prescribing of preventive medications. 53 This was related to a lack of communication techniques that were known to improve patient care outcomes. 
Conclusion
Migraine is a common disorder that imposes considerable pain and disability on patients; however, it remains underrecognized, -diagnosed, and -treated. The migraine cycle, which involves both the pain and disruption of the migraine attack and interictal worry, greatly affects patients' daily lives and emotional states. The interictal burden is often overlooked by health care providers, who may not consider the total disruption during and between migraine attacks. Migraine-preventive medications are underused. Studies show that 40% to 60% of migraine patients should be on preventive medication. Migraine-preventive agents can reduce headache frequency and severity, lessen disability, improve quality of life, and enhance response to acute treatment medications.
The unmet needs in migraine may be at least partially addressed by involving the pharmacist in migraine management. The pharmacist can improve the poor diagnosis rate by referring undiagnosed headache patients with suspected migraine to a health care provider. They can identify diagnosed patients who are in need of preventive therapy, refer appropriate patients for preventive consideration, and educate and counsel patients receiving preventive therapies on their proper and safe use. Pharmacists are encouraged to become involved in migraine management because they can have a great impact on patient care. review Go to www.pharmacist.com and take your test online for instant credit.
Assessment Questions
Instructions: You may take the assessment test for this program on paper or online. For each question, circle the letter on the answer sheet corresponding to the answer you select as being the correct one. There is only one correct answer to each question. Please review all your answers to be sure that you have circled the proper letters. To take the CE test for this article online, go to www.pharmacist.com and click Education. Once you are on the Education welcome page, search for this article with the search function, using "CE" and a keyword. Follow the online instructions to take and submit the assessment test. This CE will be available online at www.pharmacist.com after August 31, 2008 . You can also find it on www.pharmacytoday.org.
CE Credit:
To obtain 2.0 contact hours of continuing education credit (0.2 CEUs) for "Migraine-preventive medications: Ensuring their appropriate use," complete the assessment exercise, fill out the CE examination form at the end of this article, and return to APhA. You can also go to www.pharmacist.com and take your test online for instant credit. CE processing is free for APhA members and $15 for nonmembers. A Statement of Credit will be awarded for a passing grade of 70% or better. Pharmacists who complete this exercise successfully before August 1, 2011, can receive credit.
The American Pharmacists Association is accredited by the Accreditation Council for Pharmacy Education as a provider of continuing pharmacy education. The ACPE Universal Program Number assigned to the program by the accredited provider is 202-000-08-152-H01-P.
"Migraine-preventive medications: Ensuring their appropriate use" is a home-study continuing education program for pharmacists developed by the American Pharmacists Association. 
PLEASE ANSWER EACH QUESTION, MARKING WHETHER YOU AGREE OR DISAGREE.
4. The program met the stated learning objectives: Agree Disagree After reading this CE article, the pharmacist should be able to: Ê UÊState migraine's prevalence and the percentage of sufferers prescribed migraine-preventive agents.
O O
Ê UÊDiscuss migraine's impact on individuals in terms of decreased quality of life and reduced work productivity.
Ê UÊList at least three barriers that prevent patients from recognizing migraine.
Ê UÊDescribe at least three opportunities for pharmacists to improve the diagnosis and treatment of migraine.
Ê UÊState the goals of migraine-preventive therapy.
UÊDescribe at least three key counseling points for patients prescribed migraine-preventive therapy.
5. The program increased my knowledge in the subject area.
6. The program did not promote a particular product or company.
IMPACT OF THE ACTIVITY
The information presented (check all that apply): 
PROGRAM EVALUATION -IGRAINEPREVENTIVE MEDICATIONS %NSURING THEIR APPROPRIATE USE
FOLLOW-UP
As part of our ongoing quality-improvement effort, we would like to be able to contact you in the event we conduct a follow-up survey to assess the impact of our educational interventions on professional practice. Are you willing to participate in such a survey? classifi edadvertising L ast year, news media in Minneapolis reported a tragic story about a 15-month-old child who had died after ingesting the contents of a bottle containing a compounded liquid formulation of fl ecainide (Tambocor-3M Pharmaceuticals). The child had a congenital heart defect that required her parents to administer three doses of the medication each day. Because she occasionally required an extra dose to control acute episodes of tachycardia, her parents carried the medication in the child's diaper bag. At a friend's home, the mother sat the child on the fl oor next to the diaper bag while she ran into the kitchen to get a bottle of milk from the refrigerator. In that short amount of time, her child was able to remove the cap from the bottle and drink the medication. The child was rushed to the hospital but could not be saved.
The parents were shocked at how easily the child was able to remove the child-resistant cap and were surprised that they were never warned of the severe risks of this medication at any time during her treatment. They shared their story with local media after viewing a news investigation that warned parents about how easily a group of children between the ages of 3 and 8 years could open various child-resistant containers from a sampling of area pharmacies. Despite the variation of bottles and vials with accompanying child-resistant caps, all appeared to meet federal standards outlined in the Poison Prevention Packaging Act (PPPA).
Preventing deaths
PPPA was established in the early 1970s in response to the number of unintentional poisoning deaths among young children. This law gives the Consumer Product Safety Commission the authority to require child-resistant packaging on oral prescription medications as well as many household products. A child-resistant package is designed to be suffi ciently diffi cult for children under 
